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@ Water-dHutable wood-preserving liquids. 

® A water-dilutable wood-preserving liquid containing 
from 10% w/w to 80% w/w of a suitable solvent, from 20% 
w/w to 80% w/W of a suitable solubilizer and from 0.01% 
w/w to 10% w/w of an azole of formula 



n 



CH 2-*1 



10 



or an acid-addition salt thereof. 



o. 

IU 



ACTORUM AG 
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WATER— DUfUTABLE WOOD-PRESERVING LIQUIDS. 
15 



20 The present invention is concerned with organic wood-preserving 

liquids which are dilutable with predominantly aqueous mediums. 

Since it is desirable to preserve wood from decay caused by 
microorganisms several compounds having antimicrobial -properti e s have 
been described as useful wood-preserving agents. 

25 As wood is considered, for example , wood products such as timber, 

lumber, railway sleepers, telephone poles, fences, wood coverings, 
wicker-work, plywood, particle board, waferboards, clipboard, joinery, 
bridges or wood products which are generally used in housebuilding. 
Wood which is preserved from staining and decay is meant to be 

30 protected from moulding, rotting, loss of their useful mechanical 

properties such as breaking strenght, resistance to shock and shearing 
strenght, or decrease of their optical or other useful properties such 
as the occurrence of odor, staining, spot formation and dote caused by 
the following microorganisms t Aspergillus species, Penicillium 

35 species, Aureobasidium pullulans, Sclerophoma pityophilla, 
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Vertlcilllum spec! s r Alt rnaria species, Rhlzopus spec! s, Hucor 
species , Paecilomyces species, Saccharomyces species, Trlchoderma 
vlride, Chaetomium globosum, Stachybotrys atra, Myrothecium 
verrucarla, Oospora lactis and other staining and wood decay fungi. 

5 Special emphasis should be led on the good activity against moulds and 
staining fungi such as Aspergillus nlger, Penicillium funlculosum, 
Trlchoderma virlde, Alternarla alternata, decay and softrot fungi such 
as Chaetomium globosum, Trychophyton mentagrophytes, Corlolus 
versicolor, Coniophora cerebella, Poria monticola, Herulius (Serpula) 

10 lacrymans and Lenzites trabea, and yeasts such as Candida albicans and 
Saccharomyces species. 

In order to protect wood from decay it is treated with 
formulations containing one or more wood-preserving agents, such 
treatment is applied by several different procedures such as, for 

15 example, by treating the wood in closed pressure- or vacuum systems, 
in thermal- or dip systems and the like, or by a wide variety of 
exterior wood-structure treatments, e.g. by brushing, dipping, 
spraying or soaking the wood with the formulation containing the 
wood-preserving agent. 

20 Whereas anorganic compounds were used as wood-preserving agents 
the more recently preferred agents are organic compounds, such as, for 
example, the azoles described in European Patent MO. 38,109. 
Due to their organic nature these compounds have rather lipophilic 
properties, resulting in a good solubility in organic mediums and an 

25 often Inadequate solubility in aqueous mediums. Consequently these 
organic agents are usually incorporated in organic formulations for 
applying them to the wood. 

However, these organic formulations have some less advantageous 
properties such as, for example, their expense combined with 

30 disadvantageous influences on the environment and the safety and 
health of the applicator. Therefore a number of organic liquids 
which form emulsions or dispersions with aqueous mediums have recently 
been developed, such as the organic liquids described in U.S. 
Patent MO. 4,357,163. However these emulsions or dispersions, formed 

35 aft r mixing th organic liquid with th aqueous m dium, ar known to 
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be too liable to a numb r of fact rs, such as, f r exampl , changes of 
temperature, pH of th mixtur and/or hardn ss of th wat r used, the 
presence of Impurities in th wood and the like, r suiting 
in an often inadequate physical stability. 
5 Additionally, because a rather invariable concentration of the 

active agent in the formulation is required to assure a continuous 
process in closed pressure- or vacuum systems or in thermal- or dip 
techniques, lack of uniform uptake of the suspension or dispersion by 
the wood negatively influences the applicability of said suspensions 
10 or dispersions in such techniques. Such lack of uniform uptake causes 
a decreasing or increasing concentration of the active agent in the 
remaining formulation, which may finally result in a dilution of the 
formulation respectively a precipitation of the wood-preserving agent. 
The present invention is concerned with organic wood-preserving 
15 liquids which are dilutable with predominantly aqueous mediums, said 
liquids containing: 
1) from 10% to 80% of a suitable solvent; 
ii) from 20% to 80% of a suitable solubilizer: and 
ill) from 0.01% to 10% of at least one azole having the formula 



20 



u en 



' or an acid addition salt thereof, wherein X Is nitrogen or a CH group 
25 and R ]l Is a radical of the formula 



-C Ar or -CH-Ar 



0 > R 



wherein z is a group -CH^-CH^, -CH 2 -CH 2 -CH 2 -, -CH(CH 3 >-CH(CH 3 )- 
30 or -GH 2 *CH(alkyl)-. wherein said alkyl is a straight or branched 
Cj-Cjq alkyl radical; said Ar is a phenyl group which Is optionally 
substituted with 1 to 3 halogens, Cj-C g alkyl radicals, C^-C^ 
alkoxy radicals, cyano-, trifluoromethyl- or nltro groups, a thienyl-. 
halothienyl-, naphthalenyl- or fluorenyl group; and, said R is ^-c^ 
35 alkyl. cycloalkyl, eye loalkyl lower alkyl, lower alkenyl, aryllower 
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alky I, aryloxy lower alkyl or a radical of th formula ~0-R Q * wh rein 
said R D is ^"C^g al,c y lf lower al,c n Yl» lower alkynyl or aryl- 
lower alkyl. wherein said aryl radical is ph nyl, naphthal nyl or 
substituted phenyl, wherein said substituted phenyl has 1 to 3 

5 substituents selected from the group consisting of halo, cyano. nitro, 
phenyl , lower alkyl and lower alkoxy, provided that when more than one 
substituent is present only one thereof may be cyano, nitro or phenyl. 

The said wood-preserving liquids have the advantage that almost 
instantaneously homogeneous solutions are formed by mixing these 

10 liquids with predominantly aqueous mediums. Furthermore, these 
solutions have an extremely high physical stability, not only at 
ambient temperature, i.e. at temperatures comprised between 15°C and 
35 °c, but also at decreased temperatures . Even after several cycles of 
crystallization of the aqueous solution below 0°C and subsequent 

15 storage at ambient temperature the physical stability is not 
negatively influenced. 

The homogeneous solutions combine also a good moistening of the 
wood-surface with a high degree of penetration of the said solutions 
in the wood, resulting in an unexpectedly high uptake of the solution 

20 by the wood, and, consequently, a desired preservation of the treated 
wood. 

Additionally, due to a uniform uptake of the aqueous solution the 
wood-preserving liquids and the resulting aqueous solutions are 
particularly useful in treatment techniques which require the 

25 possibility of a continuous process, such as, for example, 
impregnation- or dip techniques. 

Besides the previously cited advantages the subject compositions 
have also the advantage that the same protection of the treated wood 
is obtained at lower amounts of active ingredient taken up by the wood 

30 when aqueous solutions are used than when solvent-based mixtures are 
used. 

In addition the solutions formed with the wood-preserving liquids 
combine the hereinabove mentioned, advantages with those which are 
characteristic to predominantly aqueous mediums, such as, for example, 
35 a r lativ ly high flashpoint, reduced t xlcity resulting in 
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advantageous Influences on the environment and th health and safety 
of the applicator, lack of irritation and th like. 

particularly int resting liquids in accordance with the present 
Invention are those containing an agent of formula 

£41^ (i-a) 
CH 2 -R 1 

wherein X has the above-identified meaning and is a radical of 

CI 

I 



10 

the formula — C - — Ar' or -CH-Ar 

0 ,J «• 



wherein Z' is a group -OLj-CHj-. -CHj-CHj-CHj-, -OKCH^-CHj-. 

-ouc^-ch^-. -aKCji^y-CKj-. -oUaij^ciKCHj)- or 

15 -ch(ch 3 )-ch(c 2 h 5 )-: Ar' is unsubstituted phenyl or phenyl substituted with 

1 to 3 halogen atoms, preferably chloro atoms, ^-Cg alkyl radicals, 

C t -C* alkoxy radicals, cyano or nitro groups; and R* is Cj-C 6 alkyl or 
1 6 

Cj-C 4 alkenyloxy. 

More particularly Interesting liquids in accordance with the present 
20 invention are those containing an agent of formula 

u (I-b) 

I 

25 wherein X has the above-identified meaning and Rj" is a radical of 
the formula 

30 ' ^ R 3 HgC L CH3 

wherein R" is C^-C^ alkyl, c 3 ~C 4 lower alkenyloxy, R3 is hydrogen or 
Cj-C 3 alkyl and n is 1 or 2. 

pr ferred liquids in accordance with the present invention are 
those containing l-[2-(2,4-dichlor phenyl)-l,3-dioxolan-2-ylmethyl]- 
35 lH-l,2,4-triazole, generically designated as azaconazol , or a 
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suitabl acid addition salt thereof. 

As it Is required that the wood-preserving liquid forms a 
homog neous solution with a predominantly aqueous medium th 
solubllizer must sufficiently solubillze the active agent and the 
5 solvent of the liquid in the aqueous medium and may pot negatively 
Influence the solubility of the active agent In the solvent. 

Preferred solubllizer s are selected from the group consisting of: 

I) addition products of 1 to 60 moles of ethylene oxide with 1 mole 
of a phenol which is further substituted with at least one 

10 c l~°l5 alfc y 1 9 r oup? *nd 

II) addition products of 1 to 60 moles of ethylene oxide with 1 mole 
of ricinus oil. 

The most preferred solubilizers are selected from the group 
consisting of: 

15 1) addition products* off 1 to 60 moles of ethylene oxide with r more " 
of nonylphenol or octylphenol; and 
ii) addition products of 1 to 60 moles of ethylene oxide with 1 mole 
of ricinus oil. 

The organic solvent of the liquid must fulfill the requirements of 
20 sufficiently solubilizing the active ingredient and* combined with the 
solubllizer, being homogeneously miscible with a predominantly aqueous 
medium. 

Preferred solvents are 2-butoxyethanol and butyl 2-hydroxyacetic 
acid ester. 

25 In the formulations of the present invention the azoles of formula 

(I) can also be used in combination with other compounds having a 
useful activity such as, biocldal compounds, e.g. antimicrobial 
agents, insecticides and the like. 

As antimicrobial agents, which may be used in combination with the 

30 azoles of formula (I) there may be considered products of the following 
classes: 

Phenol derivatives such as 3,5-dichlorophenol, 2,5-dichlorophenol, 
3,5-dibromophenol, 2,5-dibromophenol, 2,5-(resp. 3 » 5 )-dichloro-4- 
bromophenol, 3,4,5-trlchlorophenol, chlorinated hydrodiphenylethers 
35 such as, for exampl , 2-hydroxy-3,2'4'~trichlorodiph nyl th r. 
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ph nylphenol, 4-chloro-2-phenylph nol. 4-chloro-2-benzylphenol , 
dichlorophene. h xachlorophen : aldehydes such as fonnald hyd , 
glut ar aldehyde, salicylaldehyde; alcohols such as phenoxyethanol ; 
antimicrobially active carboxyllc acids and their derivatives; 

5 organometalllc compounds such as trlbutyltin compounds; iodine 
compounds such as iodophores , iodonium compounds; mono-* dl- and 
polyamines such as dodecylamine or 1.10-di(n-heptyl)-1.10-dlamlno- 
decane; quaternary ammonium compounds such as benzyl-dimethyldodecyl- 
anmonium chloride, dimethyldodecylanmonium chloride, benzyl-di(2- 

10 hydroxyethyDdodecylammonlum chloride; sulfonium- and phosphonlum 

compounds; mercapto compounds as well as their alkali, earth alkaline 
and heavy metal salts such as 2-mercaptopyridine-N-oxide and its 
sodium and zinc salt, 3-mercaptopyridazin-2-oxide, 2-mercapto- 
qulnoxaline-*-ojeider 2-^r»r cap^oq»im>K»lifte^i-|jHoxide , as well as the 

15 symmetrical disulfides of said mercapto compounds; ureas such as 
trlbrorao- or trichlorocarbanllide, dichloro-trifluoromethyl- 
diphenylurea; tribromosalicylanllide; 2-bromo-2-nitra-l f 3-dihydroxy- 
propane; dichlorobenzoxazolon; chlorohexidlne; Isothia- and 
benzisothiazolone derivatives. 

20 As insect icidal agents which may be used in combination with the 
azoles of formula (I) the following classes of products may be 
considered: insecticides having a natural origin, e.g., nicotine, 
rotenone, pyrethrum and the like; chloridinated hydrocarbons, e.g., 
lindane, chlordane. endosulfan and the like; organic phosphor 

25 compounds, e.g., diazinon, para th ion, dlchloorvos, dimethoate and the 
like; carbamates, e.g.. carbaryl, aldlcarb, methiocarb, propoxur and 
the like; biological insecticides, e.g., products originating from 
Bacillus thuringiensis; synthetic pyrethroids. e.g., perraethrin, 
allethrln, cypermethrln, halothrln and the like. 

30 Furthermore, the formulations of the subject invention may also 

contain additives which may improve their applicability, the chemical 
and/or physical stability and the like properties of the said 
formulations. Examples of such additives are naturally occur ing and 
synthetic resins, e.g. wood r sin, alkyd r sin, polyur thane r sin and 

35 th lik , drying oils, .g. linseed oils, oiticica oil, fish oil. 
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standoll and the like, siccatives, e.g. naphth noat s and the Ilk , 
stabilization products, .g. UV absorbers, anti-oxydants and the like, 
pigments, waxes with high softening points and th like. 

5 EXPERIMENTAL PART. 

The following examples are intended to illustrate and not to limit 
the scope of the present invention, unless otherwise stated all parts 
therein are by weight. 

10 In the following examples Cemulson MP 8* is a Trade Hark of a 
mixture of addition products of nonylphenols with ethylene oxide, 
wherein an average of 8 mole of ethylene oxide has been reacted with 1 
mole of nonylphenol and Soprophor B* is a Trade Hark of a mixture of 
addition products of rlcinus oil with ethylene oxide. Octylphenol 8.5 

15 is a mixture of addition products of octylphenols with ethylene oxide, 
wherein an average of 8.5 moles of ethylene oxide has been reacted 
with 1 mole of octylphenol. 

A. Preparation of organic concentrates; 
20 Example I 

formulation 1: 3.3% w/w of azaconazole 

1.8% w/w of lindane 

50% w/w of 2-butoxyethanol; and 

Cemulsol NP 8* ad 100%. 

25 preparation: 

3.3 Parts of azaconazole and 1.8 parts of lindane were added 
portlonwlse to 50 parts of 2-butoxyethanol at 50°C. After complete 
solubilization the mixture was cooled to 25 °C and 44.9 parts of 
Cemulsol HP 8* were added. 

30 Example II 

Following the preparation-procedure described in Example I the 
following formulations were prepared: 
formulation 2: 5% w/w of azaconazole 

50% w/w of 2-butoxyethanol; and 
35 Cemulsol NP 8* ad 100%. 



formulation 3: 
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1.8% w/w of azaconazol 

3% w/w f lindane 

56% w/w of soprophor B*; and 

butyl 2-hydroxyacetic acid ester ad 100 ml. 



formulation 4: 5.0% w/w of azaconazole 
10% w/w of permethrln 

20% w/w of butyl 2-hydroxyacetic acid ester; and 
63.8% w/w of Soprophor B*; 



10 



formulation 5: 



5.0% w/w of azaconazole 
10% w/w of carbosulf an 

20% w/w of butyl 2-hydroxyacetic acid ester and 
63 »8> w/w o£ CemuLsoL MP 8*. 



15 



formulation 6: 5.0% w/w of azaconazole 
56% w/w Soprophor B*; 
butyl 2-hydroxyacetic acid ad 100ml. 

20 formulation 7: 5.7% w/w of azaconazole 

48.0% w/w of butyl 2-hydroxyacetic acid ester; 
44.3% w/w of Soprophor B*; and 
2% w/w of colophonlum resin. 



25 formulation 8: 



5.7% w/w of azaconazole 

48.0% w/w of butyl 2-hydroxyacetic acid ester; 
44.3% w/w of Soprophor B*; and 
2% w/w of petroleum resin. 



30 formulation 9: 



5.7% w/w of azaconazole 

48.0% w/w of butyl 2-hydroxyacetic acid ester; 
44.3% w/w of Soprophor B*; and 
2% w/w of alkyd resin 50V. 



35 
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formulation 10: 5.7% w/w of azaconazol 

45.0% w/w of butyl 2-hydroxyacetic acid ester; 
44.3% w/w of Soprophor B*; and 
5.0% w/w of alkyd resin 50V. 

5 

formulation 11: 5.7% w/w of azaconazole 

40.0% w/w of butyl 2-hydroxyacetlc acid ester; 
44.3% w/w of Soprophor B+; and 
10.0% w/w of alkyd resin 50V. 

10 

formulation 12: 5.0% w/w of azaconazole 
1.2% w/w of acetic acid; 

40.0% w/w of butyl 2-hydroxyacetic acid ester; 
44.3% w/w of soprophor B*; and 
15 8.8% w/w of alkyd resin 50v. 

formulation 13: 5% w/w of etaconazole (l-[[2-(2»4-dlchloro- 

pheny 1 ) -4-ethyl-l , 3-dioxolan-2-y 1 ] methyl ]-lH- 
1,2,4-triazole) 
20 50% w/w of butoxyethanol; and 

45% w/w of Cemulsol NP 8*. 

formulation 14: 10% w/w of etaconazole 

20% w/w of octylphenyl 8.5; 
25 2% w/w of acetic acid; 

10% w/w of Polysolvan O*; and 
58% w/w of Cemulsol NP 8*. 

formulation 15: 5% w/w of etaconazole 
30 56% w/w of Soprophor B*;and 

39% w/w of Polysolvan 0*. 



formulation 16: 

35 



5.0% w/w of propiconazole (l-[[2-(2,4-dichloro- 
phenyl )-4-propyl-l , 3-dioxolan-2-yl ] methyl ]-1h- 
l,2t4-triazol ) 
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40.7% w/w of butyl 2-hydroxyac tic acid st r: 
44.3% w/w of Soprophor B*; and 
10% w/w of alkyd resin 50V. 

b. Physical stability of the formulations: 
Example III 

100 Parts of formulation 1 was stored during 24 hours at 20°C and, 
subsequently, during 24 hours at -7.5°C. The said storage-cycle was 
repeated during 14 days* 

Although some of the formulations crystallized during the storage 
period at -7.5°c the mixture always completely homogenized during 
storage at 20°C without the precipitation of any crystals. 
Example IV 

Following the procedure described in Example III the formulations 
2-16 were also stored during 14 days at 20°C and at -7.5°C. 

The mixtures completely homogenized during the storage-period at 
20°C without the precipitation of any crystals. 

Aqueous solutions prepared by diluting the formulations 1-16 with 
distilled water to a final concentration of 100 - lO.OOOppm of the 
active ingredient were stored during 24 hours at 20°C and, 
subsequently, during 24 hours at -7.5°C. The storage-cycle was 
repeated during 14 days. 

Although most of the aqueous solutions crystallized or became 
heterogeneous during the storage period at -7.5°C the solutions 
homogenized or were easy homogenlzable during the storage period at 
20°c. 

c. Uptake by the wood. 

Example VI 
Wood 

Beech wood blocks of 2 cm x 2 en x 2 cm were stored until needed 
in desiccators containing saturat d solutions of sodium bichromat , 
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assuring a relativ humidity of 52% at room temp rature . 
Active Ingredient formulations 

Th organic solv nt type pres rvative contained 10 g of azacon- 
azole per litre of a solution consisting of white spirit, plastlfying 
5 co-solvents and resins. The waterborne type preservatives were 
prepared as described hereinabove. 
Radiolabelled active ingredient 

Azaconazole, specifically l4 C-labelled at the 2-ethyl carbon. 



10 




showed a specific activity of 2.22 tiCi/mg. Stock solutions 
14 

15 containing 2.5 mg C-azaconazoIe per 25 ml distilled water or 
1.25 mg 14 C-azaconazole per 20 ml white spirit were prepared. 
Treatment solutions 

Since an equal treatment solution strength of 3 g azaconazole per 
litre was choosen to compare the respective preservative types, the 

20 active ingredient formulations were diluted with the appropriate 

solvents. At the same time radiolabelled active ingredient was spiked 
in order to facilitate analytical procedures. The composition of the 
treatment solutions containing azaconazole is given in table 1. Blank 
treatment solutions were prepared from the blank formulations using 

25 Identical dilution ratios. 
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Table 1 : Th composition f th treatment solutions , containing 

azaconazol as active ingredient, used for dip tr atment and 
impregnation treatment of beech wood blocks, initial active 
ingredient concentration of 3000 ppm* Room temperature. 



• 


liquid 


stock stock 
solution solution Htf> 
A B ad 


White 
Spirit 
ad 


xylene 
ad 


formulation 2 


15 g 


12.5 ml 




250 ml 






formulation 6 


15 g 


12.5 ml 




250 ml 






oil based - I 


75 ml 




25 ml 




250 ml 




Oil based - II 


75 ml 




25 ml 






250 ml 


Oil based - ill 


75 ml 




25 ml 






250 ml 



10 



15 stock solution * r 10fr pgr l *e-azaconazale^ar dtstilled water 

14 

Stock solution B : 50 yg C-azaconazole/ml white spirit 

formulation of the oil based * I and oil based - II liquids : 

10 g azaconazole 
20 50 g colophonium resin 

50 g dibutyl phthalate 

100 ml Polysolvan O* 

white spirit ad 1000 ml. 
formulation of the oil based - III liquid : 
25 10 g azaconazole 

50 g dibutyl phthalate 

100 ml Polysolvan 0* 

white spirit ad 1000 ml. 

30 Methods 

A. Dip treatment 

The humidity conditioned wood blocks were placed Individually in 
pre-weighed and labelled 50-ml glass beakers, and their weight was 
recorded. Five blocks were dried at 120°C during 24 hours to assess 
35 the 52% relativ humidity moistur content. Three cub s were provided 
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for each pr servativ type-time combination; for each pr servatlve- 
time combination on cube for blank treatment was included. The 
blocks were removed from their beakers, while 15-ml portions of the 
selected treatment solution were added to each beaker. The initial 

5 weight of the treatment solution was recorded. The blocks were dipped 
in the solutions and retained. completely immersed by imposing the tip 
of a Pasteur pipette, fixed into a rack-mounted clamp. Beakers 
containing organic solvent type preservative were covered with 
Parafllm to reduce evaporation losses. After the selected contact 

10 time intervals, i.e. after 1 hour, 4 hours or 24 hours, the blocks 
were removed from the solution and fixed In the clamps to leak out. 
After 15-30 minutes this step was considered to be complete. The 
final weight of the treatment solution was assessed. After air-drying 
for 2 hours-th* tre*^ 

15 beakers and transferred to the 52% KH desiccator for storage. The 
desiccator was vented periodically to remove volatilized solvents. 



Sample analysis 
Treatments solutions 

20 The radioactivity level of the treatment solutions, before and 
after the dipping treatment, was assayed by liquid scintillation 
counting (LSC). Solution aliquots of 1 ml were perfectly miscible 
with 10 ml insta-Cel II (Packard) scintillator cocktail. A Packard 
Trl-Carb 4530 microprocessor controlled liquid scintillation 

25 spectrometer automatically performing quench and luminescence 
corrections and converting cpm (counts per minute) into dpm 
(dlslntregatlons per minute) was utilized, 
wood blacks 

Five consecutive 2-mra zones were marked on the surface of the 
30 blocks in a direction parallel to the wood fibers. The blocks were 
clamped in a bench-vice and each 2-mm zone was removed by rasping. 
The shavings were collected on a plastic sheet fixed on the 
bench-vice. 

Quadruplicate 50-mg aliquots per 2-mm section were weighed into 
35 combusto-cones (Packard) and combusted in a Packard 306B Sampl 
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14 

Oxidiz r. Th produced &> 2 was trapped in Carbo-Sorb-II 
(Packard) (7 ml) and radlocounted In P rmafluor V (Packard) (12 ml), 
with the equipment described above. 

5 calculations 

The amount of active ingredient, transferred from the treatment 
solution to the wood was calculated, starting from the radioactivity 
mass balance 

10 w t • v . dpn^ » W f . v . dpm f + dpm t (1) 

where V t equals the initial treatment solution weight (g). tf f the 
treatment solution weight (g) after dipping, dpm ± and dpm f the 
radioactivity levels (dpm/ml) at these procedure steps, v the 

15 treatment solution specific volume (ml/g) and dpm t the total amount 
of radioactivity transferred from the solution during the dipping. 
Using the relation between the radioactivity levels of the initial 
treatment solution, dpn^ (dpm/ml) and its active Ingredient 
concentration, (yg/ml), the total active ingredient transfer 

20 was obtained from 

X * dpm fc . . _1 

dpra i (2) 

25 On, expressing the load of active ingredient per unit weight of dry 
wood equivalent, W. (g), and combining equations (1) and (2) : 



30 



X/W b « (Wi . dpmi - Wf . dpmf) . v . . _l . (in pg/g) (3) 

dpm 1 
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Table 2 : Amount of azaconazole (x + 1 S.D.), expr ssed in ma per aram 
oven-dry wood equivalent , transf rred to beech blocks during 
dipping f r various time int rvals in three diff rent active 
Ingredient formulations. These amounts were calculated from 
the massa balance of azaconazole in the treating solutions 
before and after the dipping. Number of replicates * 3. 
initial concentration of the treatment solution : 3 g 
a. i. /litre. Room temperature. 
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1 hour 


t » 


4 hours 
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24 


hours 


tfaterborne 






















formulation 2 


0 


.608 


(+ 


0.008) 


1.019 


(± 


0.039) 


1.858 


(± 


0.297) 


formulation 6 


0 


.924 


(+ 


0.162) 


0.952 


(± 


0.119) 


1.810 


(± 


0.376) 


organic solvent 






















Oil based I 


<T:53tf 


c± 


0.085) 


0.835 


(± 


0\0T27 


r.643 


C± 


0.018) 


Oil based II 


0 


.212 




0.042) 


0.279 


<+ 


0.069) 


0.510 


(+ 


0.076) 

! 

! 



Table 3 : Amount of azaconazole a.i. formulation (x + 1 S.D.), 
expressed in ml per gram oven-dry wood equivalent , 
transferred to beech blocks during dipping for various time 
intervals in three different active ingredient 
formulations. Number of replicates - 3. initial 
concentration of the treatment solution : 3 g a. 1. /litre. 
Room temperature. 





t » 1 


hour 


t « 4 


hours 


t ■ 24 hours 


tfaterborne 


















1 


formulation 2 


0.164 


(± 


0.023) 


0.280 


(± 


0.023) 


0.588 


(± 


0.051) 


formulation 6 


0.207 


(± 


0.067) 


0.278 


(± 


0.040) 


0.471 


(+ 


0.063) 


organic solvent 




















Oil based I 


0.110 


(± 


0.016) 


0.157 


<± 


0.021) 


0.229 


(+ 


0.003) 


Oil based II 


0.102 


(± 


0.021) 


0.130 


(± 


0.024) 


0.232 


(± 


0.027) 
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Tabl 4 : Estimated cone nt rat Ion of azaconazole (x + 1 S.D.), 
expressed in mg p r ml Impr gnated solution . In the 
solution transferred to beech blocks during dipping for 
various time intervals in three different active ingredient 
formulations* Number of replicates - 3. Initial 
concentration of the treatment solution : 3 g a. i. /litre. 
Room temperature. 





hi 


hour 


t ■ 4 hours 


t 3 24 hours 
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Vaterborne 




















formulation 2 


3.737 


(± 


0.468) 


3.755 


(± 


0.223) 


3.145 


(+ 


0.236) 


formulation 6 


4.654 


(± 


0.710) 


3.463 


(± 


0.077) 


3.944 


<± 


1.061) 


Organic solvent 




















Oil based I 


4.826 


<+ 


0.080) 


5.389 


(+ 


0.688) 


7.161 


(± 


0.387) 


Oil based II 


2.089 


(± 


0.254V 


2-118 


(+ 


0.171V 


2.189 


(± 


0.079) 



Table 5 : Amount of azaconazole as a.i., detected at different 

penetration depths, in beech blocks dipped for 1 hour in 
three different active Ingredient formulations. Cumulative 
concentration over the whole block. Initial concentration 
of the treatment solution : 3 g a.i. /litre. Room 
temperature. 







penetration 


depth 




Whole 




0-2 nun 


2-4 mm 


4— 6 mm 


6~8 ma 


8-10 mm 


block 




a) 


a) 


a) 


a) 


a) 


b) 


formulation 2 


1.687 


0.313 


0.307 


0.302 


0.249 


0.608 


Oil based I 


1.384 


0.338 


0.197 


0.190 


0.191 


0.572 



a) concentration in mg of azaconazole as a.i. per gram wood at 52% 
relative humidity 
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b) concentration in mg f azaconazol as a.i. per gram oven-dry wood 
equival nt 

B. Tto prAgnation treatment 

5 ' The dried wood specimens were grouped in 5 sets of 15 pine blocks 
and 5 sets of 15 beech blocks, one set for each formulation type. A 
selected group was collected in a beaker, covered with a weight for 
ballasting, and positioned in a vacuum desiccator. Pressure was 
reduced to 10 ram Hg by a Leybold-Heraeus S8A vacuum pump. After 

10 15 minutes, 200 ml of the chosen treatment solution was drawn into the 
desiccator through a tube leading to the beaker. Excessive foaming 
was avoided, when the blocks were covered, the vacuum was released. 
The beaker was removed from the desiccator and left for two hours to 
complete the impregnation. Next, the blocks were lifted from the 

15 treatment solution, allowed to drip for 1 minute and weighed (weight 
after treament: V t ). The blocks were air-dried at room temperature, 
in a forced ventilation fume-hood for 4 hours. Five blocks were taken 
at random for analysis, whereas the remaining blocks were stored at 
25° c in the dark for fixation: five blocks were stored for 2 weeks, 

20 five blocks for 7 weeks. The outlined procedure was followed for each 
of the 10 wood- formulation type combinations. 
Active ingredient determination 
WoodjS£ecimen 

The concentration of active ingredient in the wood blocks, 

25 immediately after treatment was determined by radloassay. The blocks 

were clamped in a bench-vice and a symmetrical half was removed by 

rasping. The raspings were collected on a plastic sheet, and 

homogenized thoroughly. Quadruplicate 50-mg aliquots were weighed into 

Combusto-Cones (Packard) and combusted in a Packard 306B Sample 

14 

30 oxidiser. The produced C0 2 was trapped in Carbo-Sorb II 

(Packard) (7 ml) and radiocounted as described hereinbefore in 
Permafluor V (Packard) (12 ml). 

Alternatively, wood raspings were solvent extracted, using 
dichlorome thane for oil based formulations-treated blocks and methanol 
35 for wat r dilutabl formulations-tr ated blocks, in a solvent: solids 



10 



15 



20 
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ratio of 20:1 (v:w). Pour consecutiv extractions, spr ad ov r a 24-h 
p riod. were performed. The xtracts wer combined, adjusted to a 
known volume and radioassayed as d scribed hereinbef re. using 
insta-Gel II (Packard) as scintillation cocktail, added directly to 
1-ml aliquots of the methanol extracts or to the solvent evaporation 
residue of 1 ml-aliquots of the dichloromethane extracts. 

The ca!culated_concentratign_o£ azaconazole in the wood. (g 
a.i./kg wood), was obtained as follows: 

l. » 0 . Co . 1_ . 1_ (1) 
*o *o 

where u is the treatment solution uptake (in g per test block). C Q 
the a.i. concentration in the treatment solution (in g per litre). 



d c the density oT thtr so lu t ion (far kg per lifeirefr ane> w> 0 the 

weight of the test block (in g). Alternatively, the azaconazole load 

can be expressed on a volume basis (kg a.i./m 3 wood): 

1-. = U . Co . 1_ . i_ (2) 
do V 

3 

where V Is the volume of the wood blocks (6 cm ). 



The detemtaedjcgricentrationjof azaconazole in_the_wgpd. 
Immediately after treatment, was obtained by measuring the 
radioactivity levels. 



25 



30 



35 
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Bxampl VII 
5 I, EXPERIMENTAL PROCEDURE 

1.1, Materials 

a) Test fungus; 

Coriolus versicolor 863 A or Conlophora outeana was grown on malt 
10 agar at 25°C in Petri dishes, having a diameter of 120 mm. 

20-day^old cultures were used in the test. 

b) Test wood: 

Vood blocks (5 x 2 x 0.6 cm.) (beech or pine) were used as test 
material. 
15 c) Test solutions: 

Test solutions were made by dissolving a desired amount of the 
concerned formulation in distilled water or xylene. 

1.2. Methods 

20 a) Treatment of wood blocks with preservatives 

Test bocks were oven dried for 18 hours at 100-1 10 °c. cooled in a 
desiccator and weighed (i.e. initial dry weight). 
Test blocks were weighed down in a Petri dish bottom and placed 
in a vacuum desiccator. The pressure was reduced to 40 mbar by a 

25 water suction pump, the blocks were impregnated with the 

preservative solution or the bianco solution through a tube 
leading to the Petri dish. 

When the blocks were well covered, vacuum was released, the Petri 
dish was removed from the desiccator and left for four hours in 
30 order to saturate and sterilize the blocks. Control blocks were 

treated in a similar sterile manner by impregnating the wood 
blocks with a bianco solution. 

Blocks were tamponed with sterile filter paper and weighed under 
sterile conditions (i.e. weight after treatment). 
35 Th amount of preservative taken up by the blocks was calculated 
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(1. . pres rvative in wood). 

b) Inoculati n of blocks 

After drying for six days in a laminar air flow chamber the 
blocks were transferred to the inoculum Petri dishes and exposed 
5 to the attack of Corlolus versicolor or Oonlophora puteana b v 

placing two blocks* one treated with preservative and one control 
block, on a stainless steel frame in the Petri dish. 
Pairs of blocks were chosen In the same weight range. 

c) Duration of test 

10 The test blocks were exposed to fungal attack for 8 weeks at 

25°C. Petri dishes were put together in a plastic bag to avoid 
desiccation. 

d) Examination of test blocks after exposure to fungal attack 

The blocks were freed from adhering mycelium, oven dried for 18 
15 hours at 100-110°C, allowed to cool In a desiccator and weighed 

(i.e. final dry weight). 

II . RESULTS 

20 Table 7 illustrates the toxic thresholds for the aqueous 

solutions and the oil based mixtures. Toxic threshold as used herein 
is the amount of azole per m 3 of wood preventing the wood from 
decay in such an amount that 3 percent weight loss is effected. 

25 The percentage of weight loss is found following the formula 

initial dry weight - final dry weight 

. 100 

initial dry weight 

30 

3 

and the amount of test compound absorbed per m of wood is found 
following the formula 



35 
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C sol 

(weight after tr atm nt - initial dry weight) . , 



wherein and d^ have the meaning of the concentration of 
the preservative in the test solution, respectively the density of 
the test solution. 

Since it is irreallstic to define the exact amount of azole/m 3 

10 of wood preventing the wood from decay in such an amount that 

exactly 3 percent weight loss is effected, Table 7 illustrates the 
range wherein the exact amount is embraced. The said range is 
limited by a lower amount r i.e. the highest tested amount where more 
than 3 percent weight loss is effected , and a higher amount, i.e. 

15 the lowest tested amount where less than 3 percent weight loss is 
effected. 



Table 7 ; Toxic threshold. 

20 



25 



30 



! 

! 


diluted 


Coriola versicolor 


Coniophora puteana 




with 


3 

kg azaconazole/m 


leg azaconazole/m 


1 

formulation 2 


water 


0.031-0.057 


0.537-0.823 


formulation 6 


water 


0.033-0.061 


0.547-0.742 


oil-based I 


xylene 


0.069-0.143 


0.940-1.222 



35 
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1 1. A water-dilutable wood-preserving liquid containing 

2 i) from 10% w/w to 80% w/w of a suitable solvent; 

3 ii) from 20% w/w to 80% w/w of a suitable solubillzer; and 

4 iii) from 0.01% w/w to 10% w/w of at least one azole having the formula 



(i) 



5 or an acid addition salt thereof, wherein X is nitrogen or a CH group 

6 and i& a radic^ Q^ tba- formula. 



C Ar or -CH-Ar 

a' 1 



7 herein Z is a group -a^-CHj-. -CHj-CHj-CHj-. 

8 -CH(CH 3 >-CH(CH 3 )- or -CHj-OfXalkyl)-, herein said alkyl is a 

9 straight or branched Cj-C^ alkyl radical; said Ar is a phenyl 

10 group which is optionally substituted with 1 to 3 halogens, <?i~C 6 

11 alkyl radicals, Cj"C 6 alkoxy radicals, cyano-, trifluoromethyl- or 

12 nltro groups, a thienyl-, halothienyl-, naphthalenyl- or fluorenyl 

13 group; and, said R is C x -C 10 alkyl, cycloalkyl, cycloalkyl lower 

14 alkyl, lower alkenyl, aryl lower alkyl, aryloxy lower allcyl or a radical 

15 of the formula -0"R Q r wherein said R 0 is Cj-C 1Q alkyl, lower 

16 alkenyl, lower alkynyl or aryl lower alkyl, wherein said aryl radical 

17 is phenyl, naphthalenyl or substituted phenyl, wherein said substi- 

18 tuted phenyl has 1 to 3 substituents selected from the group 

19 consisting of halo, cyano, nitro, phenyl, lower alkyl and lower 

20 alkoxy, provided that when more than one substituent is present only 

21 on th reof may be cyano, nitro or phenyl. 
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1 2. A liquid according t claim 1 wherein the azole is select d 

2 from the compounds having th formula: 

(I-a) 

I - 



3 wherein X is N or CH and R^ v is a radical of the formula 



— Ar' or -CH-Ar* 



4 wherein 2* is a group -CHj-CHj-, -CHj-CHj-CHj-, 

5 -CHCa^)-^-, -CHCC^Hg)-^-, -CHCCjH^-O^-, 

6 -CH(Oi 3 )-CH(CH 3 )- or -CH(CH 3 )-CH(C 2 H 5 )-; AT* is 

7 unsubstituted phenyl or phenyl substituted with 1 to 3 halogen atoms, 

8 preferably chloro atoms, C^-Cg alky 1 radicals, alkoxy 

9 radicals, cyano or nitro groups; and R* is Cj-c 6 alkyl or 

10 ^"C^ alkenyloxy. 

1 3. A liquid according to claim 1 wherein the azole is selected 

2 from the compounds having the formula 

Tl 

<i-b) 

i 



3 wherein X is N or CH and R" is a radical of the formula 




4 wherein R" is Cj-C 4 alkyl, Cg-C 4 lower alkenyloxy, R 3 is 

5 hydrogen or C.-O, alkyl and n is 1 or 2. 



0148526 

-26- 

1 4. A liquid according t claim 1 wherein the azole is 

2 i-[2-(2,4-dichloroph nyl)-1.3-dioxolan-2-ylmethyl]-llf-l,2.4-triazol . 

1 5. A liquid according to any of claims I to 4 Wherein the 

2 solubilizer is selected from the group consisting of: 

3 i) addition products of 1 to 60 moles of ethylene oxide with 1 

4 mole of a phenol which is further substituted with at least 

5 one Cj-Cjj alley 1 group; and 

6 ii) addition products of 1 to 60 moles of ethylene oxide with 1 

7 mole of rlcinus oil. 

1 6. A liquid according to any of claims 1 to 4 wherein the 

2 solubilizer is selected from the group consisting of: 

3 1) addition products of 1 to 60 moles of ethylene oxide with 1 

4 mole of nonylphenol or octylphenol; and 

5 ii) addition products of 1 to 60 moles of ethylene oxide with 1 

6 mole of ricinus oil. 

1 7. A liquid according to any of claims 1 to 6 wherein the 

2 solvent is 2-butoxyethanol or butyl 2-hydroxyacetic acid ester. 

1 8. A water-dilutable wood-preserving liquid containing: 

2 i) from 10% w/w to 80% w/w of 2-butoxyethanol; 

3 ii) from 0.01% w/w to 10% w/w of l-[2-(2,4-dichlorophenyl)- 

4 i f 3-dioxolan-2-ylmethyl]-lH-l»2,4-triazole or an acid 

5 addition salt thereof; and 

6 iii) a mixture of addition products of nonylphenols with 

7 ethylene oxide wherein an average of 8 moles of ethylene oxide 

8 has been reacted with 1 mole of nonylphenol, ad 100% w/w. 

1 9. A water-dilutable wood-preserving liquid containing: 

2 i) from 10% w/w to 80% w/w of butyl 2-hydroxyacetic acid ester; 

3 ii) from 0.01% w/w to 10% w/w of l-[2-(2,4-dichlorophenyl)- 

4 l,3-dioxolan-2-ylmethyl]-lH-1.2,4-triazole or an acid 

5 addition salt thereof; and 

6 iii) a mixture of addition products of ricinus oils with 

7 ethylene oxide, ad 100% w/w. 

1 10. An aqueous mixture prepared by diluting a water-dilutable 

2 liquid according to any of claims 1 to 9, for use in the 

3 preservation of wood. 
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